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1. Introduction

At the 36th session of the International Statistical Institute in Sydney,
Australia, Trelogan and Houseman (1967) presented a paper describing the
development and use of area sampling for agricultural surveys in tho Unitod
States during tho previous quarter century. Thi\'! paper reports on the
experience of the Statistical Reporting Service, U.S. Department of Agriculture
in using a national system of probability sample surveys for estimating crop
production during the past decade. Changes and progress towu.rd continuod
improvomont in area sampling following the theme of the Housoman-Trelogan
1967 paper will also be discussed.

2. Agricultural surveys

The program for current agricultural statistics adminiRtered by the
Statistical Reporting Sorvice (SRS) includos estimates of crop area, yield,
and production; livestock numbers; prices; agricultural wage rates; farm
numbers; and other items related to the United States agricultural economy.

For many years tIllS program has boon based on sample survey data
supplemented by periodic check data from such sources as the census of
agriculture and administrative records of t,otal marketings. Before 1961
thOROstatistical surveys woro based la.rgely on nonprobability Ramples, with
mORt(lata.collect.odby mail. Changes in U.S. 1'.~:,i('uHur,:after 1940, combined
with advances in statistical sampling theory and technological developments
in automatic data processing, converged in the 1950's and 1960's to provide
the needed impetus for improving the undcriying methodology of our
program.

This improvement was based primarily on the implementation of a
goneral pnrl'oRe probnbility sample for the 48 conterminous states. This
sample ifl enumerated in the late May and early June each year to provide
an early-season base for aroa of spring planted crops, indicate harvested area
for crops planted the previous fall, as well as tho number of farms and livestock
inventories. A subsample of corn, cotton, potato, soybean, and wheat fields
identified in this survey is selected for objective yield surveys.
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A seeoJ1<1 gotlol'al-pul'pol-\C HIlrVOYis comlucted aH of Deccmber 1st eaeh
year also ut.ilizing a subBample from the .TIlIW NtllTey, with emplwHis on
livestoek in\'lllltOl'ics and fall seeded area of winter wheat and rye,

TheS() llaHic HI11'VO:P,use nrea >;ampling f":tIlWR and enumeratioll hy
pCl'ROIml inknii·w. However. ll1odifil,at.iOlIH "I;lr];, during the paBt dnc<Lllo
have UlCreaH('ll j·110IQnphasis on prohability HH,!llplin!, from liHt frames, gennmlly
in a mnltipk·fl'nmn dCflign using both f1.rea HIlll liKt frames. Tl1ifl paper is
most eOlll:O)'lWrl with the oxperienccs assr)('i:Lt~~d with thoRO changes and
improvements 'If the past dee:telo.

3. Sa:tnpling fra:tnes

3.1 Area Fmml'

When the original area samplo wa,s Si'knt,ccl in tlw cady Ifl60'f; two
diffNent arn, t fl';qneR wore used:

1) Tlw ]\]a8tcr Sample fmme, King ;tnd .JesxHl (1945), and

2) A JWW htnd-uso framo, for Florida II western states and 12 states
in dl(' northeastern V.R ... Hucldlnstoll II q(iij).

Tho M:u.;t,I·1'~:1.mplo framo was conRtruet{,d at Iowa Rtltt(: UllivorHity in
the I 940'H with framo units classifiel} into (l]W (if j,lu',,(, types of land n.reas based
on ulC:orpondioH of nitios and towns allll t.hc rli,n:-;ity of population. 1'hreo
strn,ta--OpCll (,(>llntry. urban places and rurn,] 1'1;1,eOR-wore idontified in the
framo matorin,k \Vhile thoso tlmlc strata plu" g('ographie Rtmtification WNO

adequate for 1t1')st of tho Central n.nd Sou thorn st;.•t(~s. studif'R durin/.!; the
1950'g eonfirmprl the inadeqUrLi'Y of tho Mast.'" ~nllJple material'! for the
we<;tern RtatcH. ronRoquentl~'. work WitS l't:tl'kfl ill 1flliO on allow Imul-uso
frame for 11 Wr·"h'rn stn.teR al1cl waR oxt,o]H!f,cl in 1!1(j4 to 'F]oricb and 12 north-
eastern states. This frame strn,tifiefl lanel l,~' :l,,!.!rieultural use. The four
basic strata ill tll/; western sta.t,..~s worc : r'ulti\';t,-.(lrl land, citieR and towns,
nonagricultlll',l,l la.nel. and gl':tzing land. Similar fltrata woro uHml for tho
eastern statm;,

SUCCORSwit.h tho land-uso fr::.mo developed IIY the StatiRtical Reportulg
Serviw dlll'ing tho 1fl60'fI, comhillml with uh:tll,!!l'1'lin 1tgriculture, haFi led to
tho dOVel0l'llWlli, of lanrl-u:>o framoi'; for most. of t,l14'24 "tate,; whero tho origina,l
area samplo \\ ,L,; f1rnwll from tho MaHtor S'.rlll'l" !"!'alllO, By 197R, the entire
aroa flamplo \\ill havc b(,on flekded from tho now land-uso area framos. For
11.1'eafranw "1~11,.;t.rIlr:tiondllring renoll.t. Yl'll,r,.;_\\'(~ lu1.\'o standardized Olll' dofini-
tion8 of lallll-u",' strata. a.nd fl11.mplulg unit. ,;izo wi;,hill stra.ta.
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Present stratum definitions and size of sampling units used for current
agricultural surveys are shown in Table 1.

TABLE 1. STA~DARD LAND USE STRATIJJ\I NL"1>mER~,
DEFINITIONS AND SIZE OF SA:~Il>Lr:Na VKIT

--------------.------.------.-----------
Stmtum Substmturn (1) Dofinition

Sampling
Unit Siw
(Hcctares)

Cultivated Land

Cities and tOWns

Range

Non-agricultural

11
12
13
14

15
If)
20
21
22

31

32
33

41
42

43
41

50

Moro than 75% ClIltivatod
50-75% cultivat,,,d
50% or more cultivated
50% or more cultivatod, 50% of total land
irrigated
50% or more cultivatod, 25-50% irrigatod
50% or mo]'() cllltivatod, 10-2.')% inigal"d
15-49°'0 cultivat""l
33-49% cultivatod
10-33% cultivatod

Agri-urban, mora than 20 dwellillgs pOl' squaro
milo, rosidontial mixod with agricult,ural
Rosidontial-cOlnmorcia], mora than 20 dw.'llings
per squaro mile
Rosort, more than 20 dW0llillgs per squaro m ilo

Opon range or pasturo loss than 15% cultivatod
'Voodland rang0 or pasture less than 15%
cultivatod
D.',;ort rango --loss than 15% culti,at"d
PLlblic grazing lands admini"torn,! by tho Foro"t
Scrvico or BLl\! -virtually no cultinltion. Somo
small parcels of privat-oly ownod land may bo
included.

Non-Agricultural

130-260

"260-520

65

25
65

520-1040 +

260-520

All substratum willllot be u~od in eVllrY &tato, o,g. if substratum 20 i" lI'ocl, 2! and 22 will not
be uso,l.

The new samples selected from the land-use frame frequently have shown
dr<1mnticimprovement in efficiency, both in terms of survey costAand variance
reduction, when comparod with the old &'tmplo selected from the Ma<;ter
Sample frame. 'Vhile all gains tlorenot attributable to the new frame, data
shown in Table 2 illustrate the sampling efficiency of the new land-use frame
compared with the old Mastor Sample frame.

3.2 List Frames

Although liRtsof farm operators have beon used for curront agricultural
sta.tistics for many years, they seldom ha.ve been adequate for indepen-
dent use as a sampling frame. Studies in the early 1950's of the avai-
lable HstRrevealed many sprious defects when they were used aFl gampling
frames. Since reSources were not available for correcting- these defects, the
decision was made to go entirely to area sampling to improve the agricultural

3-52
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TABLE ,) CII\{l·.\nl~())l" OF S.\::II(I'L1' SIZE .\Xil ,-.;\:'>ti'J !xn ERRoRS FOR AHE.\

S.\:\tl'U:~ ~ELEUTE]) Fj{.();lt TWO IllFliEH}::\ I' .\I:.L\ FHA::IIER

Cn>p-
.\"I'll'I):':: :\b·t,·1'

~:i"HPII' Fr:.tlllt\

La-nd l-~('
Flall\O

:\1,,· t· I'

~,l'i 1'[' Ij'l'anl'~
LlL",ll',;o'

VI :1rl~'

~,. t!jlll' nlll'.ff lit" :":',1..1 It!,ll' (1,)(,11' ,,[
:---I,"l' \',,1' ( "~) ~i/.,\ \ ,,' ,III'~,,'

: ~.-d t I I :~~I(I ,) I

;~:)O ;;.1 ;)1 d t ::l.>i

::,-)0 III.:! :11'11 H. I

~'I~ I.l~I ('(ltdT()f
-';'." \'1L1' (:~)

I~.:~

n.tl

B.7

Ralll.plu (i()(·ff (If

~ize '''n,r (~S)

loif,li IIi. :!

So;,l' r;. !J

S;')lf ;2r"fi
loif)1I 7.0

Ht,ati:-;tirK proc.:rlill. E~l,J'ly HlIJ'YOYKr<:yc:tktl nil' ;"ll:;u'ptihilit,y of a]'('n, Rampl-
in,!..':to tlw "(·"tI'IIW' yalllo" 01' "()lItlil~l''' 1'1',,11]1'11111:I.l'tieularly foJ' livoKtock
antl sjllwin,lly (rarc) cropf;. Uso of "consornrl" (·-;t,imat.or,.; pnrtinl1~' solved
thi<; jlro1 dOllI : 11,''I"('V0r, the pl'il11:l.r~Tsolntion e·' 1111' 1'1'0111llhing a li,.;t-fmme in
combinat.ion \\i111 tlw area Hftlllple. Trclo.!.;;1,ll :\·IHI Ilon'\el11('J, (HHl7) identified
rNJ.s')JlS for lI,.;illl'; t.he area fr:1.1110.which i,.; cOIn ['kk. witl) one or more in-
compkte li~t,< "I' "lwrat.or:-:: of lilr.!!'c or I"Jl()eia]i7.i'.j j';I.rlll~: ;'(1) Th~ Rit.ufI,t.ion
n~.uarllil1l'; tItI' <l\;:ilahilit.y of lj:-d" i" impro"ill" ;1;;;' ),·,,;'ilt. (,fyariollK admini,;-
tra.tin' pl'O,:2r;~l1l';.1,nrl impro\'lHl "qnipnwnt. h.r L' I1dlil1~ Ii"t,.;; awl p) Om'
t.ot;(l l1rogr:1.11l••I' a~rieultural I.tat,j"ticR cn,l]" 1"'1' lll:llly >;JlI'voys dnring H, ~T;ar
which an, !.':'·ll,'r;~l1y commmlity oriented ;i,nd "Clldlld,l'r} hy ma·il. Tlw:-\O
Rurn'y" J'Nl!lil'n ;"p(,cin,l purpos0 sampling. ThIIR, li,.;ts n.rl', and can hI', ui\Cd
for m.tll~' pU1']H'" c.;nthl'r than in a mllltiplo frHllH' (·,nlk"t :t.lonp; with the area
Ramplo sun·c.",,; ill ,TlIne and Docomhcr."

fiinC'o 1Hlii \\lLPn the area Rample WllS SlIJil'll'1I1l"lltOrl h~T 111>0 of a list of
ahout 13,0110 !M.~O liyost.ock farmR, mll1t.ipk-j"·llJl\O Rf1.mpling nsing more
compktc list fl'IIJIlCf\ h,tR beeome tho mnjol' d,,:-;i'_"n Ktratogy for lin:stock
estimates, For tho 1977 June Survey tho list, fml\1(' f()l' tho 14 most important
hog St.at{'K (,olll;:·il10rl moro than one million £~rll1(1m. Alt.hongh multiple-
frfl,mo Ramplil1!! liar-; not herm as widely uf>{,;lfo]' ('1")11cr-;timrtter-;, hein,Q; limited
to a few il1ll'"r(:mt HpeC'i~tlt~,CI'OJIR(n.,!.?;.\\'hit" ,·I·rn anrl pot.ato"R) included
in t.he nat.ionlt.l pl'ogl'am, it if; m;o.-1 for all crop'" :'11<1lin'stof'k to proyide local
Rtn,ti"ticR and improyed Rt.,\,te c:-::timatcs in T4~xaK. n(~Rlllts from thow surveys
will he; dir-;ellsw'd later in this paper.

Experi"lIl:f'S ill t.1w last dncarla lOll t h!' ~~j·:)tisticfl,] Roporting RNvice
to >;0ek fllndill!,! to construct a nat.ionwido "('0) 111lido" li"t &'lmpling frame.
The first fllllt},.; \\ere approved by CongreH" in 1fl7fi.
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Development of the computer software system nec8R8aryfor this project
is well underway and preRent prospectR are for a IiRt samplinl! fr;lme of "all"
United Stfttes f,trms to be completed b~r the end of H178. This list frame will
not only be as complete aRpORRiblefor names and adch-eRReRof fn,rmoperators,
but it will alROr.ontain extensive control infornuttion for cn,ch unit in the
frame.

4. Survey design

The area sample used for current agricultural cRtimateRis still a single-
stage, Rtratificd, random, general-purrow sample. During the paRt decade,
sampling procedures hn,ve been modified to take advantrtco;eof new frames
and knowledge about thc popubtion being Ramplocl. Changes and improve-
ments made during thiR period f!enerally have reducml Ramplo Riw for indivi-
dual states, accompanied by clecren,sesor no significant iuer0asCRin Rampling
errors.

4.1 Replicated Sampling

In addition to the introduction of new land-llw f!':lmOR,"replicated"
or "interpenetrating" Rampling iFi the most Ri!.mificantchange made in
our area sample deRign dnring the p:1st decade. The original slmpling
scheme for the area sampling was RYRtematicselection within stratum
using a Ringle random start (geographic strata for the MaRter Sample
frame; land use 'Strata within geographic strata for the land w;c frame). The
replicated RchemewaRRtartea in 1fl73 awl nn.::; been extencJp,(1to all new Rtltte
samples selected 'lince that time. The replicated teclUliqlle COllRlstsof draw-
ing r samples or repliC<'ttions,where r > 2, of size k from N unitR in tIle populft-
tion using the ~ame selection procedurf~sfor each replication. Thon r . k = n,

where n is tho total sample size.

The interpenetrating deRign offers several advantages Over the Ringle
systematic sample previously uwd hy the Statistical Reporting Service.
Replicated sampling permits computation of nnhia'lCd estimates of the sampl-
ing errors from the s:lmple data. Sample disperRion is as'lUl'ed; h::lwever,
the design gives somewhat less control on where the segments fall than with
a single Flystematic sample. Another featme of the design is the creation
of paper strata which provide gcogmphic and land uFiestratification. The
design offers more flexibility than a single systematic Ramplo for periodically
modifying the sample size and makCRrea-llocation of the sample possible at
any time without a complete l'E~dra'v. Sample rotation may be varied from
stratum to stratum and achieved by deleting or adding complete replications.
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Additional fmmpl0.R will hecome D,yailable to itwro;1,ReRampl(l Rizc of a given
surveyor to erf'ate multiple fln-mploRas a by-product of rotn-tion.

Resultfl. Pratt (1974), of the 1073 sl1l'n'y in Knbr;1,Rlm for tlrree methods
of sampling ~\re :-;hown in Table :3. 'Vithin lr\'l]rl lse stmta, both geographic
stratification and replic<l.ted sampling ar(' dearly superior to simple random
sampling; howPH'r from a sampling cffidcllrT yiewI,oint there is little evidence
to indicate eithor method is sll]Jcrior to the other.

TABLE::' Cor~FFIClE""T~ (W VARIATIOX FOR THREE J\rETHOD~ OF
\\'[ flUX LAXl) r:-:E :-:THATUl\1 SAMl'UXG, KEH:RA~KA 1!)7:{

C:\lll,

~lnl plp }{uad(lll1

Hmnl'lillg
(Pt·'·'·"ll! )

i>. ·1

!.l,!)

5.8

12. Ii

8.7

(ll'{'gI'lII;hir'
~tIHt ifieat (Pll

(J', 'IT' L1 )

[J.U

ll. ~

" n
9.S

Ii.!!

Rqllicflled
f'\'d, malic
('1', n" Ilt)

4.8

8.4
5.1

10.2

6,0

4.~ 8iz(' fllld T!lpe of Snmpling Unit

New mea frames haye permitted the size of the sampling unit used
fur ai!:rieult'llml SUl'yeys to he Bpceific;\'lIy tailorod for each survey. Sizes
of B<l.mpling unit:.; for the June area survey arc shown in Table 1. However,
area fl'<Lmes llsed for most states permit snlndion and use of sampling
units ,,,hinh aro multiples (or fra.ctiorlR) of tlte:,e Hizes. For exa.mple, the
sizes shown in Tn.hle 1 a.re well suited for collf,t:l.ill,l!'data using the "closed
segment" dnfinition, whore<l.s larger sa.mpling units will generally be more
appropria.t.e for the "open Rogmont" definition. (The closed segment
definition re(luir~~s data. to be collenkd for tho it"mH m;sociatod with the land
which is completely cont,tined within tho sampling unit. hOllndil.Ties, while
the open !'cgnH'nt generally requires data to he c')lhetecl for entire f,trillS which
have their headqllartoCrs located within tlwsc boundaries.)

5. Multiple frame sampling

The final change made during the pa.flt ne(;a.rln to improve the agricultural
survey syskm is the increased mlO of multiple frallle sa.mpling. Combining
list framefl with the area sample for improving the, precision of estimates was
started for lin,,;tonk data in the 1960\,. Dl1I'itl.~ t.he paRt dC6<1.dc,this survey
design luts lloen expanded greatly for livestock flllIYcyS and is also being used
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to a lesser extent for crop area surveys. The most extensive use of the
multiple frame techniques for crop aroa is the potato survey conducted in
12 states. This program was-started in 1972 and is part of a larger syRtem
which includes a crop cutting survey for estimating total potato production
each year.

Table 4, shows tho area sample size'!, list sizes (universe and sample) and
the strata used to subdivide tho list universe.

TABLE 4. 1976 MULTIPLE FRAME POTATO AREA SURVEY

Frame I Framo 2 : List
------

Area Stratum
State Sample Univprso Samplo

Sizo Number Definition
(Segmonts) (hoctaros)

Oalifornia
--------- --------

1000 I 0-80 105 53
2 81 + 15 15

Oolorado 400 1 .4-80 146 53
2 81+ 57 57

Idaho 398 I .4-40 1106 77
2 41-120 552 137
3 121-280 228 114
4 281+ 84 84

Maine 150 1 .4-30 582 64
2 31-80 349 88
3 81-120 233 92
4 121+ 46 46

Michigan 350 Summer 1 .4-40 77 38
Summor 2 41+ 31 3]
Fall I .4-30 209 fig
Fall 2 31-80 GO 30
Fall 3 81+ 48 48

Minnosota 343 Summer I 2-80 55 18
Summer 2 81+ 12 12
Fall I 2-40 234 81
Fall 2 41-80 103 50
Fall 3 81-]60 89 45
Fall 4 161 + 49 4lJ

New York 350 ] .4-40 47] III
2 41-80 102 70
3 81+ 74 74

North Dakota 400 I .4-80 172 51
2 81-140 101 45
3 141-240 83 5"..
4 241+ 41 41

arAgOn 350 1 .-~-40 395 73
2 41--120 7] 48
3 121+ 23 23

Ponnsylvania 350 I .4-20 465 79
2 21-40 79 26
3 41-80 68 M
4 81+ II II

Washington 380 1 0-40 367 78
2 4]-1110 177 75
3 lfil + 57 57

Wisconsin 310 1 .4-·10 291 52
2 41-120 94 47
3 121+ 52 52
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A Rimibr :"I'proach has b0(;n used sinp.o In71 for white corn area est.imatos
in the 10 mOAt important proell1cin~ flt,:d;{lP. Vi!'lrl f'Rt.imatf's for white corn
aro Imsed OIl ,l.(1'.n\'(n' reportR rather than cn.>p (:Idlillg typo S\lf\'OYS.

In 1flfoS a lllultiplo fra,me flUl','ey waR imp]I'lllent.od in Texas to proyido
local (r:o\lnt.y) '\t;Ltist.ie:-; for sOllle 65 croll :Lnd li\'l'stock charactcriFticFl. A
brief dcs(,l'iptilill of this sYRtom of snryoy'> was rnportod by Hartley (l973),
who <;oryO(las a f:ons1l1tant in tho doyolopnwnt. st:\'..'I'. ThiR ]oC[1,ldata progra.m
hrr.,>rORlIIt.oel in .Rignificant impro,-om0nts in 1..hn prf'(:isioll of stak ]oyo1 osti-
mates. Tal.]o;' provides a. COm pari-.on of n lil sltmplin.!! errors ({;()(dli(;ionts

TABLE ;'i. ('{J!,;\i'FICIENT:-; OF \'ATtTATION, ."');1'; 1!I.r,. TFXA~ MrLTl]'LE FRAME
"nWEY COMPAHED WITH 1\.17.:;AHEA FHA:lm :-lL'HYEY

Multiple Fnmw .'ere" Framo
Crop

Alfalfa hay
Oth ••r hl\Y
Barloy pllmtctl
Barloy h:l.r\'!'~tpd

CLInt pla,n11\(l

C.\',

I·t. I

;,.S
I!J .t
::!:Uj

7.~

e,\',

11'ol'ceI't)

11 .1

12.S

I-lS

1_~OI'lllUHVC,.,tl~d '7.:.!

\\'hito ('o"nl'lallt."l 1:\.·1

\Vhitt' 1'1>J'JL llUn~f\..;t,n(1 1 :~. Ii

C"ttOll·Upblld :;,
Fl.,\: plallt'·,j 17.11

Oah pl""t,,,1 Ii Ii

Oat:; hltl'\''''! od S. I

P"anut~ I ~, II

Rico 111.1\

R\'" planto<1 12.;;

I I !I

:1,; . :;

:1., . Ii
;-, . 7

,i~ . .)

111.\1

I" "". I

~~, I
.).) 1

:!n :1

R,,'o hftrYo~to.,j

f.;orgh\llll phnt.·.]

Nnrghllrn hal'''', r:;-l'll.
~(\yl)fH1n8

"110ftt plant,o,]
\\'hoftt, h'\.l'\·I,~t.o'.1

27.::!
1.11

:l. n
I;,,~

\G.O

:1'). S
Ii. 1

ii.f!
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of variation) of crop area estimates from the area frame survey and
multiple frame surveys.

6. Survey operations, nllsc. pub. no. 1308 (1975)

The general-purpose area sample, as supplemented with list frames
for selected crops, provides a. planted area base near the beginning of each
crop year (Juno) as ,vell a'! harvosted area for fall seeded small grain crops.
TIllSsample also enables the selection of a probability sample of fields which
are used to make objective yield surveys of ma.jor crop'! at monthly intervals
during the growing season.

6.1 Organization and Training

Enumeration of the general purpose area sample, commonly referred
to as the June Enumerative Survey, is one of the major data collection
tasks in the program of current agricultural statii:'tics administered by
tho Statistical Reporting Service. However, it ha'! been so well plalU1ed
and integrated into the total program that it scarcely causes a ripple in the
day-to-day routine of the agency.

The Statistical Reporting Service is organized with centralized direction
from 'Va'311ington,D.C. and decentralizt'\d operations through 44 field offices
serving all 50 states. For surveys, such as the June Enumerative Survey,
plans, instructions, and budgets aro developed in Washington. In each field
office, professional statisticians :-:erveas the state supervi::;ors. The state
officehires and traini:' local individuals or enumerators to do the actual field
work. Many of the enumerators are part-time farmers who can aIrange to
leave someone in charge of the farm while they work on the survey. Other
enumerators include farmers' wives or persons who have a good knowledge
of agriculture. Although enumerator jobs aro strictly part-time with total
annual employment limited to 180 days, many members of the enumerator
staff have worked for morc than 10 years and some have worked as enumera-
tors for as long as 20 years.

Training for the Juno Survey involves a two-stage program. First the
Washington staff trains the state supervisors, in two or more regional schools
of 3 to 4 days duration. Then the state supervi"lor'Jtrain the enumerators,
typically in a 2 to 3 day state school. Larger states, such as Texas, and
California, may hold as many as four training schools.

The state supervisor assigns and overseesenumerators and checks returned
survey questionnaires in the state office for completeness and consistency.
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Tho flata are converted to machine readahle form, usually by keypunch-
ing, for eOll1l'ut('rpditing and Rummarizing. i\ll Htat"Rarc linked by a data
communieatiOIlRnetwork that uses the samo gennr;"lizcd editing and summary
system for t.his (hta proccRsing. This ena.hles t.hr' UReof a large-scale centra-
lized computer with operations decentralized to tIlc Rta,teg. The "\VaRhingt.on
staff cornhilH's t.he sta.te summn.rios to compuk n,giona.l and national totals,
again using the sa.me computer, to cut down Oll the time-consuming task of
transmitting (h"tn. by mail.

6.2 QzwIity Control

In adrlition to the tmining activitieR. a number of other quality
controls am u"Cd for the June Enumerat.ivo Survey to ensure data accu-
racy. ThoHeindude careful Relection of ellulllNatorfl, detailed instruction
manuals, dose field supervision, built-in questionna.ire checks, and com-
parison of reported area to ~1.reameaRHl'erlon aerial photos. In a(ldition
a re-enumeration of a subsample from t.he J unn Enumerative Survey is con-
ducted each .July. This slll'vey provides a QU<1.lit.ycheck on the accuracy
of the original enumoration and is uflerl 1,0 updi\t.<' estimates of crop area
planted for crops planted subsequent to t.he .June enumeration. The
re-enumeration in 1076 included 9 percent (11,cUll int.r:rviews) of the tracts (a
tract is ddinod as a portion or subdivision of a. H{'gmentthat is under one
managon1P.nt) nll1lll1erated in the original .TUllO~Iln'oy, Crop area estimates
publiHherl at the end of .June are updt\terl (if l'nquircd) to include tho later
informa.tillll :tnd re-published in the August ] Crop Report.

6.3 Scheduling and Publishing
The timing of tho June Enumoratiyo ~111'\"(,Y. and all surveys uscd in

the C\ll'nmt :l,~Ticllltuml stati:.;tics progr:l'lll, j" didakd by the Rchedule of
release oat!,f; for crop, livestock and prico rqlOrtR. For example, the June
Enumerati\o ~urYoy which is conrlncted dllrinu: the last weok of May
and tho firHt week of Juno to collect data r·n pigs that arc published
about June ~:l and tho dak1. on plante<l ar<':t that are published about
Juno 30. The aetual date and hour for role;~Hjll'!thoRe and other statistical
rcportfl is pu1di"lwd late each year for all of the coming yeur. The sehedule
is strictly tulhered to by the Statistical Reporting Service.

7. Objective yield surveys

At the time plans wero oeveloped for the ama sampling program, there
was genoml n,C'ognition that cmp yield estimat{>Hneeded to be strengthened
if major improvoments in crop production cHtimates were to be realized.
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The area sample provided, for the first time a probability sample of fields
from which data could be collectedby observation or from farmers to generate
independent estimates of crop yields. This sample of fields has boon used
for making monthly forecasts of yield and production during the growing
season and for making estimates of final yield and production at season's
end. Forecasts and estimates are considered by the Statistical Reporting
Service to be two distinct concepts. A forecast of yield is an assessment of
prospective yield in advance of crop maturity, while an estimate of yield is
made when a crop is mature and ready for harvest. In the context of a
"current" statistics program, forecasts of crop production in many instances
are considered more important and receive more public attention than do the
Hnal estimates. Therefore, improving U.S. agricultural st,Ltistics has not
only involved better sampling methodology, there has been much ooncern
with reducing forecast error, particularly for crop yiolds. Objective yield
surveys for collecting plant counts and measurements during the growing
season havo been one of the primary means for reduoing forecast error during
the past decade.

7.1 Sample Field Selection
The probability area sample conducted in early June provides infor-

mation on area planted to various crops. The December Survey indicates
area planted to winter wheat. In these surveys, all fields in each
sampling unit are delineated on aerial photographs. The kinds of crops
and area in eaoh field are recorded. For each crop in the objeotive yield
survey program, a subsample of fields is selected with probabilities pro-
portional to size. Within each sample field, two small plots are selected,
using random coordinates. These plots are marked with small stakes
so they can be located, usually monthly, during the growing season to
obtain data needed for making forecasts. When the orop is mature, the
plots are harvested to estimate biological yield. After the farmer harvests
the fields, the enumerator returns to measure harvesting losses, that is, the
amount left in the field. Houseman and Huddleston (1966).

The followingTable 6 for 1976shows the soope of the current objective
yield program in the United States for major field crops. Other objective
yield surveys, primarily for tree crops (citrus, filberts, cherries, almondl",etc.)
are conducted using nonfederal (state government, or private sourcos)funding.

8. QJ1ality of estimates

It is difficult, and perhaps inappropriate, for those who have been inti-
mately involved with the planning and implementation of the current probability

3-53
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TABLE G. OB,mOTIVE YIELD t;URYEYS IW7r., ('lWl':' AKD RTATER COVERED,
~,\l\rPLE SIZE AND COEFFIClE~'l'S UF VAlUATION

.\1'1'1UX.:-)izu
or l'''pulation Coeff. of

':\0. 1)[ No. of Approx. Var. of
Crop ~ta.tn~ Samplu Sizo of lLII'v. Porcent Eotimatl·d

LIl Fiulus Ploto J-t\H'tal't\s of Yield per
~lllYl"Y III III U.S. Hecta.re

}!oct Ul'l\8 .\ri II\Uno Total .(Percent)
~----- - - ----~------~-- ------ -- --------

Corn ~O 3·100 0.0009 :~t) . f i 92.6 0.9
Cotton I ·l :!510 O.OOOlJ 4.4 99.9 1.2
F ••ll Potat()e~ I:! 2100 O.OOOfi 0.4 93.9 1.0
Soybeans 14 1675 O,OOO~ l7.5 87.4 1.4
Spring Wlwat r; 630 O.OOOIl:l S.:! 95.0 2.2

\Vinter \Vh(1!~t ];, 1880 0.00U04 Ii.\.! 89.3 1.3
---"----

systom of :-;UI'VnyKto judge or llloaSllro it" K1Ii0,;",.; in terms of quality
of tho res\lltill,~ :-;La.tistics. It iK, I think, f,til' t,(I sny that the system has met
and in many (',;'SHK,;xcoodml tho goals estahli"hf'd in the early 1950's. There
is grea.kr eonfi,lnlwe within tho StatiKtieal nq,ul",in~~ Service and tho data-
u,.;er commlllLiL,\' in the quality of current n.~Ti(,lI1tura,l :-;ta.tiRtics for t.he United
StatoR. Tho ~~-~tom prorlucoR inrlependont, lI11hia1'(\(l cfltimatos, and thus the
current U. ~. a~'yi(~l1ltllral flta.tiHticR program Jl() 10n:..(0I'rlepends on the qllin-
quennial ccn:~lId of agricult.lll'fl for Imtiona.1 "lmllchmark" data. In fact, tho
Juno EnUIlWI';I,!,i'.'I' Survey waR UKf'rl aK tlw hasi(' Illmlo~uro of oovora.ge for the
1969 a.JHl 1!17-l (\'Il"USCS of A>!Tjeulturo.

Bofom (li:-\t:II~:-\ingHcveral illrlepenrlont. f;tlldjPR Oil t.ho accuracy of current
a.griclllt,ural ,d,,,! i~tics, I wOltlrllilw to revi(,\\' t,lw radurH that lerl to the dcci"ion
to improH' tJw pro;.rram of GllITent agrl('IIHIII';d "I :l,J,i"ticR.

In I nil:!. :~ panel of nonflulta.nts waR fOl'Jn,,(l to guide tho Agricultural
EstimateH Dividioll (now tho Rta.tistic~l R"])(}rtil1'~ ~(,l'\Tico) in developing It

J'(\Heardl pro..(I';l.!1l to impro\-e its eRtima.t.ing ,.wl fO]'(.>(';LKtingwork. Hero aro
excOl'pts ft'Oil1 thp Pmwl,,' 1\lay 17, 1\)5·1, J'op(.rt :

" _.. The (lollection of "tatisticn.l roport,.; i""llorl by the Division is
uml'lu;dly ,'umprohCll'live in i'\COpOand (:0\ (·r:I':';'\ awl, within the limita-
tion:-\ of tho mothoils employed l1.Jld t1>(: con"traints impo50d by the
pr(l1's:p~: tillj(\ KdlOdllleK that have to ho mot, i~ of commendably high
(Inality .... It i" nevel'tlwkl'oi> truo that t\i., "tati~t.ie~lol output of Agri-
01111.11I";,] E ..•tima.tes i" Hllhj(·et to l\ort,;1,il1 lm,-.;ic we;dmo:;"cs a.riAing pri-
m;wily fJ'dlll tho methods of dat,~ eoll(l(;till'.:( Hlllployo(l ... The statistics
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product of the Division is not as sound as it could be because : (1) the
vast army of ostimates and forecasts, both state and national, prepared
by Agricultural Estimate"! derives largely from information procured
from samples sclf-I'olected from a population that is itsdf not precisely
defin0d, and (2) the information collected from respondents is not
sunject to sY8tematioobjective chock!",...

In an effort to compensate for the basic inadequac'ies in the methods
of data colleotion and moasurement, variou';! adjustments have boon
evolved Over the years. For items for which C'numerative or chock
data arc periodically availnble, indications aro C'xpallded by utilizing
the relation. between past check data and past sH,mpleindications. For
othor items, weighting procedures, in some caSes oxtremely involved,
have been developed. The system as a whole allows a considerable
amount of free play; judgment'! and appmisals by the professional staff
enter into illl stages of the estimating process. A certain degree of
flexibility is undoubtedly dOl'>irablein any comprehensive estimating
system RO that defects in the data mfty be corrected or reduced vdwncver
dopendable information from other sources is ftvaih~blefor this purpose.
Ho\vever, it appears to us that tho stfttistical activities of Agricultural
Estimfttes are excessively dependent on judgment and we aro not con-
vinced that the adjustments that are mftde roally succeed in overcoming
the inadequacies of data.

It would appeftr that on the whole sounder procodures have been
developed for estimates of magnitudes for which eheck data become
eventually availa.ble. It is to be noted, howevor, that the adjustments
in current use are bafwdon the assumption of continUftnC0of the rela.tion-
ships to the check datft that have been obr;orved in the past. This is
undor any circumstances not ft complet.ely dependable assumption
ftlthough it may not be possible to dispense with it entirely. This
assumption becomes pf1.rticularlyvulnerable when the system produoing
sample indications is itself not under control and when unusual changP8
are ocourring, i.e., ftt just those periods in which good estimatee are
needed most urgl'ntly. 'Ve note further that even under optimal
conditions the regression procedure produces estimat.es or forecasts
ba.sedon '" small sample of obsorva.tion~,not in excess of 30 or 40 years.
Assuming thftt a high degree of rela.tionship is observed, the estimating
or forocasting interval is still likely to be wide if there is considerable
annual vm'iaticn. Less can be said in defense of oxpan<.;ionprocedures
consisting of direct application of sets of weights intended in one "lay
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or n.noth6r to correct for biases and uUl'oproi"ontativenes'lwhioh the data
collection procedure permits to entor. Ono-shot empirica.l studies
de~igned to determine tho existence of bias are of limited usefulness in
appraising tho dependa.bility of such procodurcs in a oontinuing operat-
ing progmlli.

In t.he panel's view, 8xpert judgmc.nt Clmnot fully and oonsistently
comp(\nsn.tefor the ba.,>icshortcomings in the methods of data collection
and measurement. The systf m, as experience demonstra t.es, does not
provide the amount of imurance that is now possible against serious
and co-;tly orrllrs. This is not to dony that definite imp"'ovements can
be attained without departing too markedly from ourrent procedure,>.
Such improvements are probably possible i1.lHlone of our specific re-
commellchtions is, in fact, directed toward tho exploration of such
possibilities, particularly in state estimates and forecasts. The panel
considers it, however, extremely unlikoly that such relatively minor
adjustlllent~ can be sufficiently effective and that anything short of
fundamental changes in the procedures could produce the desired results.

The Task Ahcad

The basic task facing Agricultural Estimates is to develop and put
into opern,tionan efficiont system of produl:ing timely national and state
estimates and forecasts that have measurable and controllable accuracy.
In the panel's view this can be att.'tilled only by: (1) shifting to we11-
designed objective Hampling proe,ednrcs (which may consist of both
area nncl list sampling) and (2) suppIemoTltingand replacing wherever
neCe'lfmry HUbjective judgmenta,l indicatiot18 by efficient, objective
measurements. Objoctivo sampling and obj.\ctive men.surement appear

.to us to be the essential featurOHof a HOll'ldstatistical Hystem. Our
general r('commendatl~on is that the research undertaken by Agricultural
Estimatcs lie gea.red speci.fica.lly to introd'uce thesc features into the opera-
tion system."

The methodological improvements em'iHioTlo('!by the 1954 p~nel have,
by and large, boen made and in most cases exc(loded, in today's program.
As indicated O<'1.rlier,it is somewhat difficult to mea.surethe degree of improve-
ment from methods implemented during the pitS!; two decades, particularly
since many recognized problems still remain to be solved. The following
summaries of tIu'ee independent studies offer a parl,ial indication of the quality
of current agricultural statistics in the U.S. :
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Results from aostudy by Gunnelson, Dobson, and Paomperin(1972)showed
that accuracy of USDA crop forecasts increased moderately over the 1929-
1970 period. This study compared initial forecasts and subsequent revised
forecasts with <,stimatesof final production published about one year after
the growing season. The accuracy of forecasts was judged according to
accuracy improvement expected during the growing season as more informa-
tion becomes available according to the following criteria:

"1. A given forecast should improve upon the accuracy of information
contained in previous forecasts that were developed on the basis
of less information.

2. Foreca.stingerror should be smaller for crops with shorter foreca"lting
periods and under conditions when crop production changes relatively
little from year-earlier levels. Revised crop forecasts also should be
more accurate than earlier forecasts.

3. Forecasts should be free of systematic ('rror or "biases"."

The summary of this study states that:
"USDA crop forecfl,stshave become more accurate over time and

exhibit drsirable pro-perties when appraised by the three criteria.
Although this study revealed no serious inadequacies in the orop fore-
casts, the analysis identified a few persistent inaccuracies in the fore-
casts. Specifically USDA tends to: (1) underestimate crop size,
(2) underestimate the size of changes in production from year earlier
levels, particulnrly wlH'n changes me large, and (3) under compensate
for errors in previous forocfl,stswhen developing revised crop production
forecasts.... The study indi('ated tha.t progreSB in improving the
accnraoy of crop forecasts has been gradual and the results can be con-
sidered Bomewhatmodest."

Dobson in discussing this study was credited with the following quote
in Wall Street Journal article (August 11, 1H75), "The 4'5 percent error for
all wheat and feed grain forecasts in the 1960's compares with a 10 percent
error in the 1930's. And the governmenfs corn production f0feoasts were
nearly 18 percent off the mark in the 1930's, but by the 1960's the error was
down to 3'9 percent".

In a similar study limited to wheat for the period 1966-1975, Warren
(1977) in oomparison with a 90/90 criteria (defined as meaning that at least
90 percent of the forecasts of production for a country will be in error by
less than 10 peroent) found that:
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"TIll' :L(:(~uraey of tIll' SI:S (LSD.\) .Jllly 1.. \llgllst 1. and ~eptemhcr 1
fore"asts of total prllduetioll of all \yh()at ill t.lle Unitcd StatpB durinp:
thiR ppriol} (1 fl(Hi-75) far flurp;l,SSes tlw qll.'!111 (·I'it~;ria.

- at. I'·.L:-'!.00 pereent of the sns fo]'(w;l.sts (Oftho a(~rea.:;o of all whoat
and of a.ll 'rillt~'r wlwat to he harn,,,t.·(} for ,-,rain in the Unitod f-;tak:-'
woulrlJ.<, ill ('1'1'01' hy less than 5 pel'(~unt.. ~\1.--;I.at le;l,st go percent of the
pr{'did,(,(] ;11·j'(·f1.l!m;of all sprillp: WllO:Lt tll 1,1' h:Ll'\'csted for grain would
be in (11'1'('I' hy less than ;; pnrcent.

- Si:" yield forer-asts attained UO. !HI ;\("'llr;l(,y by .July 1 for winter
whe:d,. by August 1 fnr all wlv';l,t, anl] hy S(:pt'(,lll]wr 1 for sprinu- wheat ....

Thl's(' fi'lllings in(linat~ th:1t all~' si~:ljfi":\.Ilt ill1proVemcntfl in tho
aOI'lll'<l,('\' i ,f SI:S foro(;;1.sts ""ill h:w{' to hI' IIi:l.do through tho devclop-
nwnt of iltll'l'o"cd yiel(] foroe:1f!t PI()(·(,duj'(,";."

Rt{'~·al'd. (1 !l77) r,oll1pkt~,(] a "ltlldy ill \\hi dl JI(; im'(,st.i[!'akd "F(l1l10
aspects of th(' 'lll:llity a,w] ch;Ll'<w!-(,risti(,s of "l'0il dat,a. (]d4,rminnrl aHd puh-
llslwl] I,y th(· ;--;ht,istieal l{eport.iflg f-;nni(·(,". rill It ifi study Iw comp;1fl's the
pwlilllin<1ry ("Id of growin!2; fiOiLC;OIl),first, j'(·'.ic;il"i. tnd final revision ('fit,im:Lt~B
for c'"rn, ",-I''':l.t .LIll] soybnall,) for t,lu: 1!l·H--IH7·j lWl'il'll. TlWRn ('ol11p;l,risol1s
llrn mndn for j,oj-h t.lw nat.iol];l,l nst,iln;tl,,·s and f,)]' major statn f'c;t.imaks.
C'onc!l1sio]ls frOl'1 this stllI1.\' l'('fll'J'i1Ily sllj'llorl tll" j,lwsis that qualit,y (in
t(\J'ms of 1)Othi'l'. 'I'ision a.w] 1lias) of tJ ws<, crop ,4:1 'ist.if's has imprm'ed during
the pn,st. dl " 1I1". '1'11(1allt-hOI' list(,d tho 1',,110\\:I:e' cOflclusions purt;LinilH.( to
nn-tiona} In\f'1 :-.t.;d.isti<:s for t.ltis fit.ndy :

"(1) For ~('Lrs sul',.;equent, to Inn7.. , "oll'l"'rj"on of pJ'('lilllinary, fin,t
ro.-isi·ln, Jin;!l r,'\isio!l SH'-;(,c;!.inm!('s ;J.w] ab. ('",,:-;,[..;lht,n. dol'S not diRprovo
SI:S claims j,l.at crop n~\timat('s ;LJ'('within It." :.' 1" ]'(;(·nt. :11.tho n:d·innallen:l.
(2) Thn fo\'(",;\.,:I,.; of major crops i"s\l(,d b\' ',':" 1.I:lld to ilnpro\'o as more
informal·ioll ,;~;I ilLl,d (luring tlw crop sna';OII, l'lt, 1,1)(·]'(,is ;'., t~md(\n('y for t.ho
fore(;a'-\t.~ to 11I!df\]'l'stimato fir:-;t. J'(,vic;ioll (:cJi, I; 1.0s. (:l) rreliminary and
first I'ovisioll ,1ft ,:1, at, tlw l\ati()ll:~} kn·l hay,· Li .1"rically OY('!'cHtillw,t"l] all
wheat prodlldj"ll by o·[) to I·;; P"1'(j(;flt. and '[I·d •.\'(, ••t.illmi·cd ('orn for grn.in
pro(]ud-ion I j,lI :2 pNoont on a ('I>l1sist.,nt- llahi" n·L~i,i\o to t.he final revision,
Thes(' Hyr:t4'1'lfLti" rnlat,iVf\ c!mngo,.; a!'n not ,.;I:d·i,;!;":dly r:i.!.!nifi<::tll!-."
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Abstract

Oporat,ion of a system of 1'I'e))[tbilit~· sun'oys for estimating crop prnducti,'n, while not
without problems, has boon su<'cf'",fnl ill "<ooting the quality goals 0stablic'hl,d during the 1)lan-
ning phase of this system. Dlu'int; a pnriod whl'n agricultural Btati,tics 1"1\'e COIllOunder in-
cr"a-;illg Rertltiny )!l}eall,e of tho ~'orlol food situation and ho<'auso of changl's occurring in total
agl'il'lllt ural pruduction the und'Tlying IllOlthod"logy Iw,s Loen extremely vRlna},I" in providing
r"liab]" informatiun on prosl'l'l't i\'I' as wdl aH final crop production in thl' Fnit,'d f'tatl's.

Many ch"ng"s and imprnv'I1Il"nts havo h",m mado since tho originlll sun'ey design went
oporational fur th .. 4~ !I"llt"rminoud Htatos in I !Hi7. Arofl sampling framos havo bOl'n improvod
and upelatoll. Thu prUdl'nt sch,Hlul" <'ails for till' aron fram,' to be compk«'ly updated at least
evory 12 years.

A major (lffurt to build anll nwintuin a "comp!ntc" list franw of ull farm operators
,"as st:1I·t,,,1 in 1~17'iwith comph,tion uf t,hOlorigina!list )uihling jSOCOSHHelll'duke! for 1978.Such
a list will n!lod to he up(lMeel continually.

Othor chang"s havo incltHh,d int,rocltleing "intOl'peIletrating" sampling for tho area frame.
which has maek :-:amplo soloctiun and rotation of sampling lmits much "aHier. Standardization
of land-uso stmta d"fmitions Ims iner"as"d dl1ei011cioHof ov"rall framo ('onstruction and sampling.
Multiple framo .sllmpling 1ms ],e,," oxtl'fjnwly usoful in roducing sampliIlg' variation for spociality
crops and will pl'"hahly ),U oxpn,ndOld OIl<''' tho gl'Il"""l purpuso list sampling frame is available

in 1978.

:cIIost oporational prohle'ms for larg" Hcaln prohahility survnys hav" h"Oll solvI,d llnd acti~ i,
tics are roublw'. Improvom,;nts in yi<l!d f''''casts and e',tiTlmtos thruugh objnctive yj(']d surveys
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h!\V'e b',en ~olll'lwh;lt m'Hi""t in compari"on to improvomunt" in acreage c"timates from the area.
s\>n"],,, PI""'lllt r,"":\I'oh "lIUl't,,; am devotod to dovoloping wnv Illodels using additional environ-
IUJnt,\1 v.\riahl., .• f,,1' IIIm'ml'i,,;; aud pL'<ldioting crop yi"ld", \\'0 oxpoct considorable improve-
mont" to como fl'Olll this effort within the next decado,

Finally, i"d"l)"'ld,,"t analysos cUllul'm that impl'<JVl'lIl"nls 1Jltho quality of crop ostimates
h lV" h]'JIl 11111,1"d'll'lllg th" 1'lHt twu [Iocado .•, Although tho",,, improvoments are moro modtlst
thall !!light ],., ""p"eto[! by some, thoy Imvo lIlot Ul' "x',,'odcd t'llI goals clot at the time work \Va"
started to inl'p!o"ill"l; a probability sy"tom of "UI'VO)'" 1;,1' 1'llI'J'l'IJt agl'ietlltural statistics,

Reswn~
LlJ fonctioJU10mont d'lill "y"telllO do son[!agos do pruhnbiiLle "Il "uo d'enlluor Ia. production

dOd rec"ltes, hi<Jll 'lll'il no s'Jit pa, "au .• problelllLl, a rou.,si t<Jutofui" a "atisfaire Iu. 'luu.lit,e vi,.,eo
par 10.., but.s otablis all e'HIl''; do la pha-lo .Ie plallllilkl1ti"n d" "" ,;y~leme, Au cours <.!'W10poriouo,
pjn<.!u.ut laqu"I1" h,s statistillll»S agrieulos sont I'ohjot, d'ull ,,,,,mwn millutioux on rai"ol1 do Ill.
situu.til)ll 'llimnnt,airo m,,,,,lialo ot Oil raison dn clll\llgollll>Ilt., 'illi unt lieu dans la totalite do Ill.
pl'l)duc~iun agf'il_'ull\, In. In{,thudologil) fUIl<hnnontalt.-' a. ete ,\~[ J't'l/l1'JW'Ilt, utilu, fourn.i8San~ dus iu-

fVrIaa.tiuns ~111':a. pL·ljJ.u~tiundo:; roc(JUo8 U. vUIli!', ;:H.t..."i:-oi bl\\ll (l'l\\ ~Ul' Ct~lllJ dnH reeultos dcfiniti\'u~
I\UX Etats- Uni~,

DOH ehi\ng\\111111ltsnt aIlH~'li{)rati()u~ HOlll.hnlux Dllt (-Ii' IOal ~ d"'1Hlis llUO 10 projot original do
sondag" 08t d'''-01111 op"rl\!.iolln"l "ll HHl7, elm,s 108 ·1" oll,!., , " c<>lltinollt dos Etats-Unis, Lo"
structu('OS dos ZlJIlI\S echantilluns ont ot,t, arn6liorollH l~t fll(jd\'nli:->(·(\~. 1.0 pIau tl'oxocution actuol
prevl)it 1,\ miHO .1 j'''u' '''llnple(.o do Ill.stJ'uetuJ'H zorll\lo au Hl' ,il.s tou.>; los 12 anil_

Un offort maj'_'ur p<'ur dovolopp:lr ot Ill"int""ir 'ut ~~'1-,len,,.<1" IIsto "cllmpleto" do taus los
oporatlllll'" do f.)rllll''i " dd,u(,o Oll Ill75, (It 1'l.when'lIlnnt <1'1[""H'I'SSU'; dc dovoloppomont d" Ill.
listo ,,,'iginairo ost Pl'Ojot£, pour i978, FIlO tollo Ii'l(,o d('\-HI (,j f'P IlllSU It jow'cont inuellemcnt.

D'autI'i\,-; ('lw,u,~lqllt'll.t,~ oat e{llllp['i~ riHtl'iidl1d if 'Il d "\llt "'i'hUHt ilion do ,. intorpenet ra1ion"

<lan~ 1,\zono S!,l'lld 'l!'tlt" Cll qui" f",>ilit{. l,~SOlllctio" d '{,,·It""l i1i· '" "t I" rotation dCHhl(Jc~ <I'o"han-
tillonllago~. L'untfi""t;oll du,; dofinitions ap1'lilj\1(',os a\1\: """·h,,s do~tilH'OH a l'usagLl agri('oJ" a
augm(~nte Lu l'cIl,ll~rnnllt do In. zonn oehu.ntillon dans ~UIl i\1L'H'JubLu ot ulL~'ii do l'cchantillonnu.go.
Lo systeIl10 ,1<>zon'''' ''l'Ill\lltilluJLS multiplos 1\ c't" tJ'e,; "til" 1""11' !'o<!"ire a vl1riHc des echantillolls
do recultus spi"wia.ll":'t',os nt il tior(\. pI'oba.hloUlllut u.rnplifit'\ lUll' fl)i~l qW\ La.li...,to dOH zonns echalltil1(Jlls
a U l\gO gunor"t ,,·m di8pollih[e un 1978,

La p!upart d., p]'l)hlo!llo Sl rapportant u.ux sowlll..; •.. d" ['!'<>1mhilite do grando envcrgure,
Ollt Me redolLL'lot. to.-;(wtivito~ sout dovunuos routilli"] •.,,,.;. L,', mneJioratiolls apportecs aux pre-
visions Lie' r"!"lom",,t ot los previsions do recoltos "(',"ltan! .I,' s')]ldag." ohj(\ctifs ont ete pll1tot
Inudecito~ on C~OllLptHa.i=-,nn dnli u.nH~liorutiqn.ii COlL('I\l'IlHH(, ]u,'-i pl"t'yisioIlS de suporficiD <If'S

znIlE:S ('ch~ntil1(}JLK. Lt\S nfforld (In rochorchl) aetuo]s .')O]Lf, ('II) ";!t.I'I'("~ au (l{~\TIl)ppnmont do nOll-

vnaux lno(lt_\l~ Iltilu ..;<1.I1.t.dt1~ varin.hlps (l'ollviJ'onl1('Inunt slIp}!I;'· i'HHta.iI,("b il. fin do cH.leulor LIt. pse-
diro 10 rundOllltln.t do~ n:~coltos. ~l)tL'i IlnlL'"i at,ton<lolLs a dt·s H.rIll,tioration.'i (,oIu~iderab]nH re~ul-
tant dl> cot off, 'l't UIl lIIoin" do dix an",

Finl\!unwnt,. d·,,, analysos indopnnrlantn" cOIlfirnwIlt 'I'" d"" am"]ioration,, ont eM faill'"
pOlldl\nt los :lll <!Ot'lIlOI'O';ann"",; qmmt a la qualitll dns 80['vi"I\" d,' H"portagns StatistiquoH d'eva-
hlatiun. .."i UO:i L'~·ooltt},"';. Bit\1l. quo co:; ameliorations :-i,>inld, pl\ls In(,dH:-;t~\R quo curtains aura.illl1t

e"pereo.'l, bUllS lint. r"pun,lu flUX hllts ut lllEnno ell'pac'';'; c"" l .."f i dllhlis IUJ',;quLl[0 deyoloppenlJ'llt
d'W\liIyterne dl~ ~,tll,la.~') do pI'uhacilitoos pour 10:-<stati,.\ti{111lh agl'icolt-\H cuura.ntos, a 6te rrli~~en
oouvro.
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